Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-047954 
(43)Date of publication of application : 15.02.2002 



(51)Int.CI. F02D 13/02 

F01N 3/08 
F01N 3/20 
F01N 3/24 
F01N 3/28 
F02B 17/00 
F02B 23/10 
F02D 41/04 
F02D 41/06 
F02D 43/00 



(21 Application number : 2000-237007 (71 Applicant : NISSAN MOTOR CO LTD 

(22)Date of filing : 04.08.2000 (72)Inventor : TAYAMA AKIRA 

TSUCHIDA HIROBUMI 
FUKUDA TAKASHI 
SHIINO SHUNICHI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase exhaust emission 
control effect by catalyst in stratified combustion operation 
when purifying exhaust gas by catalyst in an internal 
combustion engine. 

SOLUTION: The exhaust gas generated by stratified 



combustion is separated into the exhaust gas contributed to 
the combustion and the exhaust gas not contributed to the 
combustion to make the exhaust gas contributed to the 
combustion to flow in a first exhaust passage 22a and make the 
exhaust gas not contributed to the combustion to flow in a 
second exhaust passage 22b. The separation of the exhaust gas 
is achieved by opening a first exhaust valve 23a in accordance 
with exhaust timing of the exhaust gas having high C02 
concentration. Moreover, an upstream side catalyst converter 




24 is provided in only the first exhaust passage 22a to control 
an air-fuel ratio of the exhaust gas contributed to the 
combustion in accordance with types of catalysts (three-way 
catalyst, NOx trap catalyst, etc.), applied to the catalyst 
converter 24. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The mixed gaseous layer from which the field near the ignition plug serves as an inflammable air- 
fuel ratio, and the boundary region serves as a thin non-inflammable air- fuel ratio at a combustion chamber 
is formed. It is the exhaust emission control device of the internal combustion engine which can make 
stratification combustion perform. An exhaust gas separation means to divide said exhaust gas into the 
exhaust gas which contributed to combustion, and the exhaust gas which did not contribute to combustion 
that the exhaust gas which actually contributed to combustion and was generated should be separated from 
the exhaust gas which occurred by said stratification combustion, An internal combustion engine's exhaust 
emission control device constituted including 1 st exhaust air purification means by which only the exhaust 
gas which contributed to said combustion flows. 

[Claim 2] It is the exhaust emission control device of the internal combustion engine according to claim 1 
which said 1 st exhaust air purification means has a three way component catalyst, and is characterized by 
said exhaust gas separation means separating exhaust gas so that the average air-fuel ratio of the exhaust gas 
which contributed to said combustion may serve as SUTOIKI. 

[Claim 3] When the air- fuel ratio of the exhaust gas which flowed is Lean, carry out the trap of said 1 st 
exhaust air purification means, and it holds NOx in exhaust gas. It has the trap catalyst which returns NOx 
currently held when the air-fuel ratio of the exhaust gas which flowed is rich of the reducing-agent 
component in exhaust gas. Said exhaust gas separation means The exhaust emission control device of the 
internal combustion engine according to claim 1 characterized by separating exhaust gas so that the average 
air- fuel ratio of the exhaust gas which contributed to said combustion may serve as Lean. 
[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 3 
characterized by the ability to add an auxiliary reducing agent to said trap catalyst when the amount of NOx 
maintenance by said trap catalyst turns into more than the specified quantity. 
[Claim 5] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine according to claim 3 or 4 characterized by being disengageable in exhaust gas so that the 
average air-fuel ratio of the exhaust gas which contributed to said combustion may become rich when the 
amount of NOx maintenance by said trap catalyst turns into more than the specified quantity. 
[Claim 6] It is the exhaust emission control device of the internal combustion engine according to claim 1 
which has the selection reduction type catalyst which can return of the reducing-agent component in exhaust 
gas for NOx in the exhaust gas with which, as for said 1st exhaust air purification means, the air- fuel ratio 
flowed and flowed Lean's exhaust gas, and is characterized by for said exhaust gas separation means to 
separate exhaust gas so that the average air-fuel ratio of the exhaust gas which contributed to said 
combustion may serve as Lean. 

[Claim 7] The exhaust emission control device of the internal combustion engine according to claim 6 
characterized by the ability to add an auxiliary reducing agent to said selection reduction type catalyst. 
[Claim 8] It is the exhaust emission control device of the internal combustion engine of any one publication 
of claim 1 -7 characterized by locating a sink and said 1 st exhaust air purification means in the middle of 
said 1 st flueway in the 2nd flueway in the exhaust gas which did not contribute the exhaust gas which said 
exhaust gas separation means contributed to said combustion to said combustion in the 1 st flueway. 
[Claim 9] While said exhaust gas separation means changes the valve timing of the 1 st exhaust valve by the 
side of said 1st flueway, and the 2nd exhaust valve by the side of said 2nd flueway and sets up the open 
stage of said 1 st exhaust valve later than the open stage of said 2nd exhaust valve The exhaust emission 
control device of the internal combustion engine according to claim 8 characterized by setting up the closed 
stage of said 1 st exhaust valve earlier than the closed stage of said 2nd exhaust valve, and separating exhaust 
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gas. 

[Claim 1 0] It is the exhaust emission control device of the internal combustion engine according to claim 9 
characterized by the opening aspect product of said 1st flueway being larger than the opening aspect product 
of said 2nd flueway while said the 1st exhaust valve and said 2nd exhaust valve are opening [ both ] in the 
time of stratification combustion operation. 

[Claim 11] Said 1st exhaust valve is the exhaust emission control device of the internal combustion engine 
according to claim 9 or 10 which does the description for the ability of valve timing to be set as adjustable 
according to an engine service condition. 

[Claim 1 2] Said 1 st exhaust valve is the exhaust emission control device of the internal combustion engine 
according to claim 1 1 characterized by extending a valve-opening period according to one [ at least ] 
increment of an engine rotational frequency and the loads. 

[Claim 13] It is the exhaust emission control device of the internal combustion engine according to claim 8 
characterized by separating exhaust gas by said 1 st and 2nd flueways being open for free passage with a 
combustion chamber through the 3rd flueway linked to a combustion chamber, and establishing said exhaust 
gas separation means among said three flueways, and setting alternatively the passage of the exhaust gas 
from said 3rd flueway as said 1st flueway. 

[Claim 14] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine according to claim 1 3 characterized by the ability to set the selection period of said 1 st 
flueway as adjustable according to an engine service condition. 

[Claim 15] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine according to claim 14 characterized by extending said selection period according to one 
[ at least ] increment of an engine rotational frequency and the loads. 

[Claim 16] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine according to claim 8 characterized by injecting a fuel in the direction of said 1st exhaust 
valve among the 1 st exhaust valve by the side of said 1 st flueway, and the 2nd exhaust valve by the side of 
said 2nd flueway, and separating exhaust gas by the fuel injection valve which injects a fuel directly into a 
combustion chamber. 

[Claim 1 7] Said the 1 st flueway and said 2nd flueway are the exhaust emission control device of the internal 
combustion engine of any one publication of claim 8-16 which joins by the downstream from said 1st 
exhaust air purification means, and is characterized by equipping the flueway of the downstream with the 
2nd exhaust air purification means from this unification section. 

[Claim 18] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine of any one publication of claim 1-17 characterized by setting to about 1 the ratio of the 
amount of exhaust gas which flows into said 1 st exhaust air purification means to the amount of exhaust gas 
which should be discharged from said combustion chamber at the time of a cold machine including the time 
of an engine's starting. 

[Claim 1 9] Said exhaust gas separation means is the exhaust emission control device of the internal 
combustion engine of any one publication of claim 1-7 characterized by separating the exhaust gas which 
flows this flueway by biasing toward this one flueway side the injection direction over one flueway of the 
fuel injection valve which injects a fuel directly into a combustion chamber. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an internal combustion engine's exhaust emission control device, this 
invention is set to the internal combustion engine in which stratification combustion is more possible in a 
detail, and relates to the technique for heightening the exhaust air purification effectiveness by the catalyst at 
the time of stratification combustion operation. 
[0002] 

[Description of the Prior Art] In recent years, the need for the improvement in fuel consumption of an 
internal combustion engine increases from a viewpoint of global warming prevention, and the internal 
combustion engine operated by Lean in a specific operating range from thin air-fuel ratio combustion, i.e., 
theoretical air fuel ratio, is spreading. Especially, the gaseous mixture of an air-fuel ratio moderate 
[ combustion /, i.e. ignition plug near, / stratification ] is formed, and there are some which perform 
combustion in the condition that still a lot of surplus air around it exists in it in a low loading low rotation 
region. In order that only the gaseous mixture near the ignition plug may contribute to combustion in 
stratification combustion, as compared with the case of homogeneity combustion, an air- fuel ratio can be 
Lean-ized sharply and the improvement effectiveness in fuel consumption is high. 

[0003] By the way, a contamination component called HC, CO, and NOx in an internal combustion engine's 
exhaust gas was conventionally purified using the three way component catalyst. HC and CO in the exhaust 
gas with which this three way component catalyst flows - oxidizing - H2 — O and C02 ** -- carrying out - 
- moreover, NOx — returning — N2 ** — by carrying out If these contamination components are defanged, 
transformation efficiency is the highest and an average air-fuel ratio changes to a rich side when the average 
air- fuel ratio in a catalyst is SUTOIKI If the oxygen density in a catalyst falls, the transformation efficiency 
(namely, oxidation quotient) of HC and CO falls and it changes to the Lean side on the other hand, an 
oxygen density will become superfluous and the transformation efficiency (namely, rate of reduction) of 
NOx will fall. 

[0004] Since it is such, if it is in the above Lean combustion engines, it is difficult to purify NOx in exhaust 
gas even to sufficient low with a three way component catalyst. Here, the following can be mentioned as a 
technique for purifying NOx under a Lean air-fuel ratio. First, there are some which are called the NOx trap 
catalyst which carries out desorption reduction and purifies NOx which carries out the trap of NOx in 
exhaust gas, holds it when the air-fuel ratio of the flowing exhaust gas is Lean, and is held when the air-fuel 
ratio of the exhaust gas which flows further is rich (refer to JP,6-294319,A). 

[0005] If this NOx trap catalyst is installed in the flueway of the Lean combustion engine, the trap of NOx 
discharged from a combustion chamber in the time of Lean operation can be carried out, and it can remove 
from exhaust gas, and when the amount (henceforth "the amount of NOx maintenance") of NOx currently 
held according to the catalyst turns into more than the specified quantity, an air- fuel ratio can be temporarily 
made rich, and desorption purification of NOx currently held can be carried out. 

[0006] Moreover, even when Lean exhaust gas flows as other techniques, there are some which are called 
the NOx selection reduction catalyst which can return NOx alternatively (refer to JP,6-285335,A). In order 
to improve the effectiveness of selection reduction, it is also possible to add a reducing agent for the 
upstream of a catalyst. 
[0007] 

[Problem(s) to be Solved by the Invention] However, about purification of the exhaust gas of the internal 
combustion engine which performs stratification combustion, though which the above-mentioned catalyst is 
applied, it originates in the property of stratification combustion, and with the conventional configuration, 
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the engine performance of a catalyst falls as a result and there is a problem that sufficient exhaust air 
purification effectiveness is not acquired. It is based on the following reasons. 
[0008] What can be contributed to combustion in stratification combustion is gaseous mixture of an 
inflammable air-fuel ratio distributed over the field near the ignition plug, and the gaseous mixture of a non- 
inflammable air- fuel ratio distributed over the boundary region cannot be contributed to combustion. The 
exhaust gas generated without the exhaust gas which contributed to combustion and was generated 
contributing to combustion, including HC, CO, and NOx mostly is discharged without the gaseous mixture 
of a non-inflammable air- fuel ratio burning, and contains many oxygen. 

[0009] With the conventional configuration which establishes a catalyst and purifies the exhaust gas which 
occurred by stratification combustion, where the exhaust gas which contributed to combustion and was 
generated, and the exhaust gas generated without contributing to combustion are mixed, a catalyst will be 
passed. Here, the component which should be purified according to a catalyst is HC, CO, and NOx which 
are contained in the exhaust gas which contributed to combustion and was generated in fact. Therefore, it is 
not desirable that the exhaust gas in the condition of having been mixed as mentioned above to the catalyst 
flows. 

[0010] That is, only the part to which the exhaust gas generated without the time amount to which the 
exhaust gas which contributed to combustion by flowing into a catalyst where the exhaust gas generated 
without contributing to the exhaust gas which contributed to combustion and was generated, and combustion 
is mixed, and was generated can stop into a catalyst contributing to combustion flows the inside of a catalyst 
becomes short. It is equivalent to the space velocity (= volume of the amount of exhaust gas / catalyst which 
flows the inside of a catalyst) of a catalyst becoming high, the transformation efficiency (or trap 
effectiveness) by the catalyst falls, and this causes the degradation of a catalyst. 
[001 1 ] An example is taken by such the actual condition, and this invention enables it to raise the 
transformation efficiency (or trap effectiveness) by the catalyst at the time of stratification combustion 
operation, without increasing the volume of a catalyst, and aims at offering the exhaust emission control 
device of the internal combustion engine which can purify exhaust gas even to sufficient low also according 
to a comparatively small catalyst. 
[0012] 

[Means for Solving the Problem] As for the exhaust emission control device of the internal combustion 
engine concerning this invention, the field near the ignition plug forms in a combustion chamber the mixed 
gaseous layer which serves as an inflammable air-fuel ratio and serves as a non-inflammable air-fuel ratio 
with the thin boundary region. As it is the exhaust emission control device of the internal combustion engine 
ENG which can make stratification combustion perform and is shown in drawing 1 An exhaust gas 
separation means A to divide said exhaust gas into the exhaust gas which contributed to combustion, and the 
exhaust gas which did not contribute to combustion that the exhaust gas which actually contributed to 
combustion and was generated should be separated from the exhaust gas which occurred by said 
stratification combustion It is constituted including 1 st exhaust air purification means B by which only the 
exhaust gas which contributed to said combustion flows (claim 1). 

[0013] That of separation of exhaust gas is desirable so that said 1st exhaust air purification means B may 
have a three way component catalyst and the average air- fuel ratio of the exhaust gas which said exhaust gas 
separation means A contributed to said combustion may serve as SUTOIKI (claim 2). It is desirable to 
separate exhaust gas so that it has the trap catalyst which returns NOx which said 1 st exhaust-air purification 
means B carries out the trap of NOx in exhaust gas, and holds it when the air-fuel ratio of the exhaust gas 
which flowed is Lean, and holds when the air-fuel ratio of the exhaust gas which flowed is rich of the 
reducing-agent component in exhaust gas and the average air-fuel ratio of the exhaust gas which said 
exhaust-gas separation means A contributed to said combustion may serve as Lean (claim 3). 
[0014] It is desirable for the exhaust emission control device of the internal combustion engine concerning 
this invention to be able to add an auxiliary reducing agent to said trap catalyst, when the amount of NOx 
maintenance by said trap catalyst turns into more than the specified quantity (claim 4). It is desirable that it 
is disengageable in exhaust gas so that said exhaust gas separation means A may become rich [ the average 
air- fuel ratio of the exhaust gas which contributed to said combustion ] when the amount of NOx 
maintenance by said trap catalyst turns into more than the specified quantity (claim 5). 
[0015] It is desirable that said 1st exhaust air purification means B has the selection reduction type catalyst 
which can return of the reducing-agent component in exhaust gas for NOx in the exhaust gas with which the 
air- fuel ratio flowed and flowed Lean's exhaust gas, and said exhaust gas separation means A separates 
exhaust gas so that the average air- fuel ratio of the exhaust gas which contributed to said combustion may 
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serve as Lean (claim 6). It is desirable for the exhaust emission control device of the internal combustion 
engine concerning this invention to be able to add an auxiliary reducing agent to said selection reduction 
type catalyst (claim 7). 

[0016] It is desirable that a sink and said 1st exhaust air purification means B are located in the 2nd flueway 
in the middle of said 1 st flueway in the exhaust gas which did not contribute the exhaust gas which said 
exhaust gas separation means A contributed to said combustion to said combustion in the 1 st flueway (claim 
8). While said exhaust gas separation means A changes the valve timing of the 1st exhaust valve by the side 
of said 1 st flueway, and the 2nd exhaust valve by the side of said 2nd flueway and setting up the open stage 
of said 1 st exhaust valve later than the open stage of said 2nd exhaust valve, it is desirable to set up the 
closed stage of said 1st exhaust valve earlier than the closed stage of said 2nd exhaust valve, and to separate 
exhaust gas (claim 9). 

[0017] While said the 1st exhaust valve and said 2nd exhaust valve are opening [ both ] in the time of 
stratification combustion operation, a thing with the larger opening aspect product of said 1st flueway than 
the opening aspect product of said 2nd flueway is desirable (claim 10). It is desirable for said 1st exhaust 
valve to be able to set valve timing as adjustable according to an engine service condition (claim 11). 
[0018] It is desirable that said 1st exhaust valve extends a valve-opening period according to one [ at least ] 
increment of an engine rotational frequency and the loads (claim 12). Or it is desirable by said 1st and 2nd 
flueways being open for free passage with a combustion chamber through the 3rd flueway linked to a 
combustion chamber, and said exhaust gas separation means A being established among said three flueways, 
and setting alternatively the passage of the exhaust gas from said 3rd flueway as said 1st flueway to separate 
exhaust gas (claim 13). 

[0019] It is desirable for said exhaust gas separation means A to be able to set the selection period of said 
1st flueway as adjustable according to an engine service condition (claim 14). It is desirable that said 
exhaust gas separation means A extends said selection period according to one [ at least ] increment of an 
engine rotational frequency and the loads (claim 15). Or by the fuel injection valve which injects a fuel 
directly into a combustion chamber, said exhaust gas separation means A may inject a fuel in the direction 
of said 1st exhaust valve among the 1st exhaust valve by the side of said 1st flueway, and the 2nd exhaust 
valve by the side of said 2nd flueway, and may separate exhaust gas (claim 16). 
[0020] As for said the 1 st flueway and said 2nd flueway, it is more desirable than said 1 st exhaust air 
purification means B to join by the downstream and to equip the flueway of the downstream with the 2nd 
exhaust air purification means C from this unification section (claim 17). It is desirable that said exhaust gas 
separation means A sets to about 1 the ratio of the amount of exhaust gas which flows into said 1 st exhaust 
air purification means B to the amount of exhaust gas which should be discharged from said combustion 
chamber at the time of a cold machine including the time of an engine's starting (claim 18). 
[0021] Said exhaust gas separation means A may separate the exhaust gas which flows this flueway by 
biasing toward this one flueway side the injection direction over one flueway of the fuel injection valve 
which injects a fuel directly into a combustion chamber (claim 19). 
[0022] 

[Effect of the Invention] According to invention concerning claim 1 , the following effectiveness can be 
acquired. In stratification combustion, only the gaseous mixture of the inflammable air- fuel ratio of the field 
near the ignition plug can contribute to combustion, and the surplus air of the boundary region cannot be 
contributed to combustion. Therefore, in the combustion chamber immediately after combustion, the 
exhaust gas which contributed to combustion and was generated, and the exhaust gas generated without 
contributing to combustion are intermingled. Many contamination components of HC, CO, and NOx exist in 
the former exhaust gas among these. 

[0023] Then, by combustion with the exhaust gas separation means A in the time of stratification 
combustion operation that the exhaust gas which actually contributed to combustion and was generated from 
the exhaust gas which occurred should be separated Only the exhaust gas which separated into the exhaust 
gas which contributed said exhaust gas to combustion, and the exhaust gas which did not contribute to 
combustion, and contributed to combustion among these exhaust gas by making it flow into the 1st exhaust 
air purification means B The above-mentioned contamination component contained in the exhaust gas 
which contributed to combustion can stop now in the 1 st exhaust air purification means B for a long time 
than the former. Therefore, the exhaust air purification effectiveness by the 1st exhaust air purification 
means B increases. 

[0024] According to invention concerning claim 2, a three way component catalyst can purify to 
coincidence HC, CO, and NOx which are the contamination component generated by stratification 
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combustion. Moreover, since only the exhaust gas which the average air-fuel ratio separated by the exhaust 
gas separation means A contributed to combustion of SUTOIKI flows into a catalyst, the contamination 
component contained in this can stop for a long time in a catalyst, and the transformation efficiency by the 
catalyst improves. 

[0025] Since only the exhaust gas which the average air-fuel ratio separated by the exhaust gas separation 
means A contributed to Lean's combustion flows into a trap catalyst according to invention concerning 
claim 3, the contamination component contained in this can stop for a long time in a catalyst, and the trap 
effectiveness by the catalyst improves. According to invention concerning claim 4, the following 
effectiveness can be acquired. 

[0026] Although only the exhaust gas which contributed to the combustion separated by the exhaust gas 
separation means A flows into a trap catalyst, the exhaust gas which contributed to this combustion is in a 
condition more rich than the whole exhaust gas which occurred by stratification combustion. Therefore, it 
can reduce the addition and it not only can carry out desorption reduction of NOx which adds an auxiliary 
reducing agent and is held, but can perform this. 

[0027] According to invention concerning claim 5, the exhaust gas which flows into a trap catalyst also 
becomes rich by making rich the average air-fuel ratio of the exhaust gas which contributed to combustion. 
For this reason, desorption reduction of NOx currently held by the reducing-agent component in exhaust gas 
at the time of stratification combustion operation can be carried out. Since only the exhaust gas which the 
average air- fuel ratio separated by the exhaust gas separation means A contributed to Lean's combustion 
flows into a selection reduction type catalyst according to invention concerning claim 6, the contamination 
component contained in this can stop for a long time in a catalyst, and the transformation efficiency by the 
catalyst improves. 

[0028] Since the auxiliary reducing agent added by the selection reduction type catalyst can stop for a long 
time in a catalyst according to invention concerning claim 7, the amount of the auxiliary reducing agent to 
add can be reduced. According to invention concerning claim 8, the exhaust gas which contributed to 
combustion flows the inside of the 1st flueway apart from the exhaust gas which did not contribute to 
combustion, after dissociating from the exhaust gas which did not contribute to combustion with the exhaust 
gas separation means A. Therefore, since the exhaust gas which contributed to combustion will flow into the 
1st exhaust air purification means B, without being mixed with the exhaust gas which did not contribute to 
combustion, it can heighten more the exhaust air purification effectiveness by the 1st exhaust air purification 
means B. 

[0029] According to invention concerning claim 9, the following effectiveness can be acquired. As 
mentioned above, although the exhaust gas which contributed to combustion and was generated, and the 
exhaust gas generated without contributing to combustion are intermingled in the combustion chamber 
immediately after stratification combustion, the former is mainly distributed in the center of combustion 
chamber abbreviation of the circumference of an ignition plug, and, on the other hand, the latter is 
distributed over the place more near a wall surface of the exhaust gas circumference which contributed to 
said combustion and was generated. Therefore, the exhaust gas first generated in the time of exhaust air, 
without contributing to combustion near the exhaust valve is exhausted, the exhaust gas which contributed 
to combustion further and was generated continues, and the exhaust gas generated without finally 
contributing to combustion is exhausted. 

[0030] By then, the thing which the 1st exhaust valve is later than the open stage of the 2nd exhaust valve, 
and it opens at the time of exhaust air, and is closed earlier than the closed stage of the 2nd exhaust valve 
Separation with the exhaust gas which extracted positively the exhaust gas which contributed to the 
combustion mainly distributed in the center of combustion chamber abbreviation, and was generated, and 
contributed to combustion, and the exhaust gas which did not contribute to combustion as a good thing The 
exhaust gas which contributed the contamination component which should be purified to the combustion to 
include [ many ] can be passed for the 1st exhaust air purification means B. 

[0031] According to invention concerning claim 10, since the exhaust gas flow rate of the 1st flueway can 
be made larger than the exhaust gas flow rate of the 2nd flueway, the exhaust gas which contributed to 
combustion and was generated comes to flow positively by the 1 st flueway side. For this reason, a lot of 
contamination components can be passed for the 1st exhaust air purification means B. According to 
invention concerning claim 1 1 , by changing the valve timing of the 1 st exhaust valve according to an engine 
service condition, the exhaust gas which contributed to combustion and was generated can be extracted 
efficiently, and exhaust gas can be separated. 

[0032] According to invention concerning claim 12, the following effectiveness can be acquired. An 
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increment of an engine rotational frequency decreases the real time of exhaust air per 1 cycle. By extending 
the valve-opening period of the 1st exhaust valve at this time, the real time of exhaust air by the 1st exhaust 
valve can be extended, and the inflow to the 1st flueway of the exhaust gas contributed and generated by 
combustion can be maintained as much as possible. 

[0033] Moreover, if a load increases, fuel oil consumption will also increase along with this, and the 
absolute magnitude of the gaseous mixture which can contribute to combustion will increase. Therefore, 
more exhaust gas which contributed to combustion and was generated by extending the valve-opening 
period of the 1st exhaust valve also in this case can be passed to the 1st flueway. According to invention 
concerning claim 13, the following effectiveness can be acquired. 

[0034] At the time of exhaust air, sequential exhaust air is carried out and the exhaust gas generated as 
mentioned above, without contributing to combustion, the exhaust gas which contributed to combustion and 
was generated, and the exhaust gas generated without contributing to combustion flow the 3rd flueway. 
Therefore, exhaust gas is easily separable by setting the passage of the exhaust gas from the 3rd flueway as 
the 1 st flueway alternatively. 

[0035] According to invention concerning claim 14, the exhaust gas which contributed to combustion, and 
the exhaust gas which did not contribute to combustion are more separable into high degree of accuracy by 
changing the selection period of the 1 st flueway according to an engine service condition. According to 
invention concerning claim 15, the following effectiveness can be acquired. An increment of an engine 
rotational frequency decreases the real time of exhaust air per 1 cycle. The inflow to the 1 st flueway of the 
exhaust gas which contributed to combustion and was generated by extending the selection period of the 1 st 
flueway at this time is as much as possible maintainable. 

[0036] Moreover, if a load increases, fuel oil consumption will also increase along with this, and the 
absolute magnitude of the gaseous mixture which can contribute to combustion will increase. Therefore, 
more exhaust gas which contributed to combustion and was generated by extending the selection period of 
the 1st flueway also in this case can be passed to the 1st flueway. According to invention concerning claim 
16, the gaseous mixture which can contribute the injection direction of a fuel to combustion by leaning in 
the direction of the 1st exhaust valve will be intensively distributed near the 1st exhaust valve. Therefore, 
even if the valve timing of the 1st exhaust valve and the 2nd exhaust valve is the same, the exhaust gas 
which contributed to combustion and was generated can be incorporated so much in the 1st flueway rather 
than the 2nd flueway. 

[0037] According to invention concerning claim 17, the 2nd exhaust air purification means C can purify the 
contamination component passed without purifying the 1st exhaust air purification means B, and the 
contamination component in the exhaust gas which was separated by the exhaust gas separation means A 
and minded the 2nd flueway. since the heat of the exhaust gas which did not contribute to combustion for 
warming up (activation) of the 1 st exhaust air purification means B in addition to the heat of the exhaust gas 
which contributed to combustion can also be used according to invention concerning claim 18, shortening 
the time amount which warming up of the 1st exhaust air purification means B takes cuts. 
[0038] According to invention concerning claim 19, the gaseous mixture which can contribute the injection 
direction of a fuel to combustion by making it incline toward one one flueway side will be inclined and 
distributed over one [ said ] side to this flueway. Therefore, since the exhaust gas which contributed said one 
flueway to combustion and was generated will incline and flow along with one [ said ] side, also in the 
internal combustion engine formed one, at the time of exhaust air, a flueway can separate exhaust gas, and 
can raise the exhaust air purification effectiveness by the catalyst to it. 
[0039] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 2 is equipped with the exhaust emission control device which is an outline 
**** sectional view and is applied to this invention in the structure of the internal combustion engine 
(henceforth an "engine") 1 concerning the 1st operation gestalt of this invention. The structure of an engine 
1 is explained with reference to this drawing. 

[0040] The air cleaner 3 is attached in the inlet port of the inhalation-of-air path 2 of an engine 1 . Down- 
stream the air flow meter 4 is installed immediately, and it is sent to this electronic control unit (henceforth 
"ECU") 41 that that detecting signal mentions later, and is measurable in the inhalation air content Qa to an 
engine 1 . The throttle valve 5 is installed in the inhalation-of-air path 2 of the lower stream of a river of an 
air flow meter 4, and, thereby, the inhalation air content Qa is controlled. Furthermore, the air in which a 
collector 6 and the port section 7 connected with the lower stream of a river of a throttle valve 5, and control 
of flow was carried out to it by the throttle valve 5 is supplied to the combustion chamber in a cylinder 9 
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through these in the valve-opening period of two inlet valves 8 (8a 5 8b) per 1 cylinder, the inspired air flow 
path to which these inlet valves 8a and 8b operate based on the control signal from ECU41 — 
electromagnetism — an actuator 3 1 opens the inhalation-of-air path 2 in predetermined valve timing. 
[0041] The piston 10 is inserted in the interior of a cylinder 9 free [ reciprocation ]. The irregularity 1 1 for 
tumble control is formed, and the inhalation air which advanced into the combustion chamber is guided with 
this irregularity 1 1, and forms a tumble flow in the crestal plane of this piston 10. In addition, the port 
section 7 is connected to a combustion chamber with the include angle in which a tumble flow is easy to be 
formed. 

[0042] Moreover, the fuel injection valve 12 is installed in the cylinder 9 so that a combustion chamber may 
be directly attended near the opening of the port section 7, and farther, the ignition plug 1 3 is installed so 
that it may be located in the center of combustion chamber abbreviation. The gaseous mixture by which 
injection supply was carried out, and the fuel of the specified quantity did in this way, and was formed in 
predetermined timing of the fuel injection valve 12 carries out ignition combustion to predetermined timing 
by actuation of an ignition plug 13 to the inhalation air which forms a tumble flow as mentioned above. 
[0043] In addition, fuel injection timing is switched according to the combustion system of an engine 1, and, 
in the homogeneity combustion which a fuel is distributed over a combustion chamber at homogeneity, and 
obtains an output, a fuel injection valve 12 is injected like an inhalation-of-air line. On the other hand, the 
gaseous mixture of the inflammable air-fuel ratio which can contribute to combustion is distributed near the 
ignition plug 13, gaseous mixture is laminated, and, in the stratification combustion which aims at the 
improvement in fuel consumption, it injects in a compression stroke. 

[0044] Every two generated exhaust gas per 1 cylinder is exhausted through a flueway 22 (22a, 22b) after 
combustion from the exhaust air port 21 (21a, 21b) currently formed, the exhaust side to which the exhaust 
valve 23 (23a, 23b) which opens and closes these flueways 22a and 22b, respectively operates based on the 
control signal from ECU41 — electromagnetism — it drives with an actuator 32. 

[0045] in addition, exhaust valves 23a and 23b and an exhaust side — electromagnetism — an actuator 32 
constitutes the exhaust gas separation means of this invention. Drawing 3 expresses the place which looked 
at the cylinder 9 from the upper part. The catalytic converter 24 of the upstream is formed in the middle of 
flueway 22a of [ 1st ] the two flueways 22a and 22b. Both a three way component catalyst an NOx trap 
catalyst and an NOx selection reduction catalyst can be made to build in this catalytic converter 24 
according to matching with an engine 1 . Flueways 22a and 22b join on a lower stream of a river from the 
catalytic converter 24, and have formed the catalytic converter 25 of the downstream in the down-stream 
flueway from this unification section. 

[0046] The catalytic converter 25 of the downstream is for purifying, before emission to atmospheric air, 
and can choose too suitably the contamination component which was not able to be completely purified in 
the catalytic converter 24 of the upstream although 1st flueway 22a was passed, and the contamination 
component in the exhaust gas which passed 2nd flueway 22b according to matching with an engine 1 . 
[0047] In addition, the catalytic converter 24 of the upstream constitutes the 1st exhaust air purification 
means of this invention, and the catalytic converter 25 of the downstream constitutes the 2nd exhaust air 
purification means of this invention. Moreover, as shown in drawing 2 , it is 02 to a flueway. A sensor 51 is 
installed and, thereby, it is 02 in exhaust gas. Concentration is measured. And in case an engine 1 is 
operated by theoretical air fuel ratio, it is this 02. Feedback control is performed based on the information 
from a sensor 5 1 . 

[0048] An electronic control unit 41 is constituted including CPU, ROM, RAM, an A/D converter, and an 
input/output interface. The crankshaft rotation position signal from the inhalation air content Qa, or the 
crank angle sensor 52 besides 02 concentration (based on this, an engine speed Ne is computable.) 
information, such as the accelerator pedal opening signal Aps from the accelerator sensor 53, and the 
engine-coolant water temperature Tw from a coolant temperature sensor 54, — inputting — a radical [ these ] 
— an inspired air flow path — electromagnetism — an actuator 3 1 and an exhaust side — electromagnetism — 
the control signal about an actuator 32 is generated. 

[0049] Next, it explains with reference to the flow chart which shows the contents of control of an electronic 
control unit 41 to drawing 4 and 5. the exhaust side after explaining introduction and combustion-system 
selection with reference to drawing 4 first — electromagnetism — the control according to the combustion 
system of an actuator 32 is explained with reference to drawing 5 . Drawing 4 is the flow chart of a 
combustion-system selection routine. 

[0050] First, after reading various service conditions at step (only henceforth "S") 1, the target torque TTC is 
searched for from a map based on the accelerator opening Aps by S2 continuing. In S3, the combustion flag 
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FCmb (0-2) is set up based on an engine speed Ne and the target torque TTC. It sets to the service condition 
which should aim at improvement in fuel consumption by stratification combustion, and is the combustion 
flag FCmb. It is set as 0. Although homogeneity combustion will be performed in service conditions other 
than this, especially fuel consumption is set to the field which should improve, and it is the combustion flag 
FCmb because of homogeneity Lean combustion. It is set as 1 . In fields other than the two above-mentioned 
fields, it is the combustion flag FCmb because of homogeneity SUTOIKI combustion. It is set as 2. 
[0051] In S4, water temperature Tw judges whether it is beyond the predetermined value TwL. Combustion 
flag FCmb which carried out the return of this routine as it was, and was set up by S3 when judged with it 
being beyond the predetermined value TwL It maintains. However, when judged with the above-mentioned 
judgment being negative (that is, water temperature Tw under the predetermined value TwL), it progresses 
to S5 and is the combustion flag FCmb. It is set as 2. Since stability may not be acquired in the time of a 
cold machine when performing Lean combustion, it is for forbidding the Lean combustion and performing 
combustion by theoretical air fuel ratio. 

[0052] next, an exhaust side — electromagnetism — the control according to the combustion system of an 
actuator 32 is explained. Drawing 5 is a flow chart which shows the fundamental flow of the bulb actuation 
angle configuration routine of exhaust valves 23a and 23b. First, various control information is read in SI 1. 
In SI 2, it judges whether water temperature Tw is beyond the predetermined value TwL, or it is after 
warming up of an engine 1 . When judged with it being beyond the predetermined value TwL, it progresses 
to SI 4. On the other hand, when the above-mentioned judgment is negative (at the time of a cold machine), 
it progresses to SI 3, 2nd exhaust valve 23b is stopped, the closed state is maintained, and exhaust air only 
by 1st exhaust valve 23a is chosen. In the time of a cold machine including the time of engine starting, since 
it is necessary to raise whenever [ catalyst temperature ] and to activate a catalyst, by providing the catalytic 
converter 24 of the upstream with all the exhaust gas that occurred in these conditions, more heating values 
are given to a catalyst and compaction of activity time amount is aimed at. 

[0053] At SI 4, it is the combustion flag FCmb. It judges whether the combustion system which is 0 or was 
chosen is stratification combustion. Consequently, combustion flag FCmb When judged with it being 0, it 
progresses to S15 and the target bulb actuation angle of exhaust valves 23a and 23b is set up using an engine 
speed Ne and the map which was made to correspond to the target torque TTC and was assigned. 
[0054] For example, when a service condition is in Field A, the lift curve of the 1st and 2nd exhaust valves 
23a and 23b becomes like the profiles Pral and Prbl shown in drawing 6 (a), respectively, and the open 
stage of 1st exhaust valve 23a is set up later than the open stage of 2nd exhaust valve 23b, and the closed 
stage of 1st exhaust valve 23a is set up earlier than the closed stage of 2nd exhaust valve 23b. 
[0055] with change of an engine speed Ne, the target bulb actuation angle of 1st exhaust valve 23a is 
changed especially with change of the target torque TTC, and a target bulb actuation angle carries out an 
expansion setup according to these increases — having (the direction of an arrow head of drawing) — while 
an open stage is brought forward, a closed stage is delayed, and as for 1st exhaust valve 23 a, a valve- 
opening period is extended like the profile Pra2 shown in drawing 6 (b). 

[0056] On the other hand, when judged with the selected combustion system being homogeneity combustion 
(homogeneity Lean combustion or homogeneity SUTOIKI combustion), the target bulb actuation angle for 
the judgment result of S14 being negative, i.e., the combustion system chosen by progressing to SI 6, is set 
up. Drawing 7 is C02 of the combustion chamber immediately after the combustion at the time of 
stratification combustion operation. The distribution inclination of concentration is expressed. 
[0057] When stratification combustion is chosen as a combustion system as mentioned above (namely, 
combustion flag FCmb =0), it can contribute to combustion, and only about 13-ignition plug gaseous 
mixture is in a thin condition, and cannot contribute the gaseous mixture of the circumference of it to 
combustion. For this reason, C02 of the combustion chamber immediately after combustion Concentration 
distribution has a high circumference of an ignition plug 13 like illustration, and the surroundings of it 
become low further. 

[0058] Such C02 The distribution inclination of concentration is about maintained, even after an exhaust 
valve 23 opens and exhaust air is started. Namely, C02 first generated, without contributing to about 23- 
exhaust valve combustion when the exhaust valve 23 opened C02 which contributed to the combustion 
which exhaust gas with low concentration is discharged from a combustion chamber, and is concentrating 
on the combustion chamber center section further, and was generated C02 which exhaust gas with high 
concentration continues and is finally in a location distant from an exhaust valve 23 Exhaust gas with low 
concentration will be discharged. Therefore, C02 in the exhaust gas discharged by the flueway 22 from a 
combustion chamber Concentration changes with an inclination as shown in drawing 8 (a). 
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[0059] C02 in exhaust gas Since the air-fuel ratio of exhaust gas is shown mostly, concentration is C02 in 
exhaust gas. Time amount change of concentration, CO concentration, and the air-fuel ratio of exhaust gas 
becomes like drawing 8 (a) - (c), respectively. In addition, generally CO is detected in the field where an air- 
fuel ratio is rich, and the detecting point of CO of illustration is C02. It corresponds to the peak point of 
concentration change, and an impression is detected by this peak point. 

[0060] Moreover, C02 which contributed to combustion and was generated C02 which many NOx 
generated at the time of combustion is contained in exhaust gas with high concentration, and was generated 
on the other hand, without contributing to combustion There is little NOx contained in exhaust gas with low 
concentration. Therefore, as for the exhaust gas containing many NOx, an exhaust air line will mainly be 
discharged in the middle. Then, only the exhaust gas containing many NOx can be passed to the catalytic 
converter 24 of the upstream by setting up NOx which the exhaust air line contributed the valve-opening 
period of 1st exhaust valve 23a in the middle, i.e., combustion, and was generated by the above-mentioned 
configuration in accordance with the discharge timing of the included exhaust gas. 
[0061] Here, when a three way component catalyst is made to build in the catalytic converter 24 of the 
upstream, an air-fuel ratio can make SUTOIKI the average air- fuel ratio in 1st flueway 22a by incorporating 
the exhaust gas which mainly contributed to combustion of SUTOIKI - Rich, and was generated in 1st 
flueway 22a, and can purify NOx in exhaust gas in the condition that the transformation efficiency of a three 
way component catalyst is the highest. 

[0062] Though this catalytic converter 24 cannot purify all NOx, remaining NOx can be purified by making 
an NOx trap catalyst and an NOx selection reduction catalyst build in the catalytic converter 25 of the 
downstream. Since NOx which should be purified according to the catalyst of the downstream is reduced 
according to the catalyst of the upstream at this time, fuel consumption and emission are improvable. 
[0063] Moreover, when an NOx trap catalyst is made to build in the catalytic converter 24 of the upstream, 
the average air- fuel ratio in 1st flueway 22a is made into Lean, namely, — as deltata which shows the valve- 
opening period of 1st exhaust valve 23 a to drawing 9 (a-1) when carrying out the trap of NOx in exhaust gas 
- an air- fuel ratio — SUTOIKI- the discharge timing of rich exhaust gas is included — 1st exhaust valve 23a 
is made to open over a long period of time comparatively The lift curve of the 1 st and 2nd exhaust valves 
23a and 23b at this time becomes like the profiles Pra3 and Prb3 of drawing 9 (a-2), respectively. 
[0064] On the other hand, when the amount of NOx maintenance of an NOx trap catalyst turns into more 
than the specified quantity and NOx currently held is returned, 1st exhaust valve 23a is made to open in the 
discharge timing of exhaust gas with an air-fiiel ratio rich as deltatb which shows the valve-opening period 
of 1st exhaust valve 23a in drawing 9 (b-1). The lift curve of the 1st and 2nd exhaust valves 23a and 23b at 
this time becomes like the profiles Pra4 and Prb4 of drawing 9 (b-2), respectively, and the valve-opening 
period of 1st exhaust valve 23a is narrowed more compared with the time of carrying out the trap of NOx. 
[0065] Thus, by making rich the air- fuel ratio of the exhaust gas which flows into the catalytic converter 24 
of the upstream, reduction purification of NOx currently held can be carried out by the reducing-agent 
component in exhaust gas. Moreover, when making a three way component catalyst, an NOx selection 
reduction catalyst, etc. build in the catalytic converter 24 of the upstream, it is also possible to add auxiliary 
reducing agents, such as NH3, H2, CO, and HC, in 1st [ of the catalytic-converter 24 upstream ] flueway 
22a, and to purify NOx. From the Lean degree having become lower than before as for the exhaust gas in 1 st 
flueway 22a (it being in a rich side), there are few additions of an auxiliary reducing agent than before, and 
they end. 

[0066] Drawing 10 is C02 of the combustion chamber immediately after the combustion at the time of 
stratification combustion operation. The distribution inclination of concentration is divided and expressed to 
the difference in a load (height). Moreover, drawing 1 1 is C02 in the exhaust gas discharged from a 
combustion chamber in the valve-opening period of the 1st and 2nd exhaust valves 23 a and 23b in the case 
where a load is low, and the case of being high. It is made to correspond to time amount change of 
concentration, and is shown. 

[0067] It is C02, as it is shown in drawing 10 (a) side [ low loading ], i.e., when there is little fuel oil 
consumption. The part with high concentration is C02 which is restricted within the limits of [ very 
narrow ] about 1 3 ignition plug, and is formed around it. The rate that a part with low concentration 
occupies becomes large. For this reason, C02 in exhaust gas Time amount change of concentration forms a 
temporary peak like drawing 1 1 (a). As mentioned above, C02 in exhaust gas Since concentration shows the 
air- fuel ratio of exhaust gas mostly, it can incorporate the exhaust gas which contributed to combustion and 
was generated by narrowing the actuation angle of 1st exhaust valve 23a with a sufficient precision in 1st 
flueway 22a. 
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[0068] It is C02, as it is shown in drawing 10 (b) on the other hand side [ heavy load ], i.e., when there is 
much fuel oil consumption. The part with high concentration is expanded to the comparatively large range 
of the circumference of an ignition plug 13. for this reason, C02 in exhaust gas to some extent 
[ concentration / value / high concentration ] like drawing 1 1 (b) — time amount maintenance is carried out. 
Therefore, more exhaust gas which contributed to combustion and was generated by taking the 
comparatively large actuation angle of 1st exhaust valve 23a can be incorporated in 1st flueway 22a. 
[0069] this operation gestalt — as the moving valve mechanism of an induction-exhaust valve — 
electromagnetism — since the drive type actuator is used, not only valve timing but the amount of lifts can 
be changed to a request. Then, while the lift curve of the 1st exhaust valve 23 a and 2nd exhaust valve 23b is 
set up so that the profiles Pra5 and Prb5 shown in drawing 12 may be met, and the 1 st and 2nd exhaust 
valves are opening [ both ], it is made for the amount of lifts of the 1st exhaust valve to become larger than 
the amount of lifts of the 2nd exhaust valve. 

[0070] Since the opening aspect product of exhaust air port 21a becomes larger than the opening aspect 
product of exhaust air port 21b by this, the exhaust gas flow rate to 1st flueway 22a can be made larger than 
the exhaust gas flow rate to 2nd flueway 22b. In addition, the same effectiveness can be acquired even if it 
prepares the throttle valve which can adjust the flow passage area of 2nd flueway 22b. 
[0071] Furthermore, it is also possible to set up the lift curve of the 1st exhaust valve 23 a and 2nd exhaust 
valve 23b so that the profiles Pra6 and Prb6 shown in drawing 13 may be met, to open 1 st exhaust valve 23a 
in accordance with the timing by which the exhaust gas which contributed to combustion and was generated 
from the combustion chamber is discharged, and to make small the amount of lifts of 2nd exhaust valve 23b 
with this. 

[0072] Although the above explanation explained the example which installs the catalytic converter 24 of 
the upstream according to an individual to the specific flueway among two or more flueways, this invention 
can also form and carry out the catalytic converter of not only this but the collective upstream. Drawing 14 
shows the example and all flueways are connected to the catalytic converter 124 of the one upstream. Since 
the inside of this catalytic converter 1 24 serves as a grid-like path, the exhaust gas (namely, exhaust gas 
which did not contribute to the exhaust gas which contributed to combustion, and combustion) which flowed 
without being mixed after dissociating is not mixed in a catalytic converter 124. The catalytic converter of 
the downstream can also be formed in the flueway of catalytic-converter 124 lower stream of a river of the 
upstream. 

[0073] Thus, according to this invention, the exhaust gas containing many NOx which contributed to 
combustion and was generated at the time of stratification combustion operation can be positively 
incorporated in flueway 22a. Consequently, the exhaust gas which occurred by combustion is divided into 
the exhaust gas which contributed to combustion, and the exhaust gas which did not contribute to 
combustion, and only the exhaust gas which contributed to combustion will flow into the catalytic converter 
24 (some collective catalytic converters 124) of the upstream, while said separation condition had been 
maintained. Therefore, the exhaust gas containing many contamination components can be made to be able 
to flow into the catalytic converter 24 of the upstream alternatively, the space velocity of the catalyst of the 
upstream can be reduced, without increasing the volume, and the transformation efficiency (or trap 
effectiveness) by the catalyst can be raised. 

[0074] this operation gestalt — electromagnetism — although the drive-type moving valve mechanism is 
used, this invention may prepare the fixed cam which can acquire same effectiveness even if it uses a cam 
action-type [ not only this but ] good fluctuation valve gear, and gives a desired lift curve. Next, the 2nd 
operation gestalt of this invention is explained. Drawing 15 is an outline **** sectional view about the 
structure of the engine 101 concerning this operation gestalt. About the same component as the above- 
mentioned engine 1 , the same sign as the sign in drawing 2 is attached. 

[0075] The engine 101 is equipped with the passage change-over valve 261 as an exhaust gas separation 
means of this invention, and the port section 321 connected through 1 set of the 1st and 2nd Flueways 22a 
and 22b and these change-over valves 261 is formed. Therefore, exhaust gas results [ from this port section 
321 ] in a change-over valve 261 through a flueway 326 after combustion. A change-over valve 261 sets the 
passage of exhaust gas as 1 st flueway 22a to the timing into which the exhaust gas which contributed to 
combustion and was generated flows, and sets the passage of exhaust gas as 2nd flueway 22b to the timing 
into which the exhaust gas generated without on the other hand contributing to combustion flows. 
[0076] In addition, a change-over valve 261 is driven based on the control signal from ECU41 . The 
selection period of 1st flueway 22a can be set as adjustable according to an engine speed, a load, etc., 
corresponding to a combustion system (stratification combustion, homogeneity Lean combustion, or 
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homogeneity SUTOIKI combustion). Moreover, the catalytic converter 24 of the upstream is formed in the 
middle of 1st flueway 22a. The catalytic converter 25 of the downstream can be suitably formed down- 
stream from the unification section of the 1st and 2nd flueways 22a and 22b. 

[0077] In addition, although the moving valve mechanism of an induction-exhaust valve can be chosen 
according to the engine performance called for, in the example of illustration, an inlet valve 8 drives an 
exhaust valve 23 by the exhaust side cam 34 through a lifter 33 the inspired air flow path cam 32 through a 
lifter 31, respectively. The method of dividing exhaust gas into the exhaust gas which contributed to 
combustion, and the exhaust gas which did not contribute to combustion is restricted to neither the exhaust 
valve 23 shown above nor the thing to depend on the passage change-over valve 261. As shown below, it is 
also possible to dissociate according to the injection direction of the fuel by the fuel injection valve. Then, 
the 3rd operation gestalt of this invention is explained below. 

[0078] Drawing 16 is the top view showing the structure of the engine 201 concerning this operation gestalt. 
About the same component as the above-mentioned engine 1, the same sign as the sign in drawing 2 is 
attached. Thus, the injection direction of the fuel injection valve 212 which injects a fuel directly into a 
combustion chamber is turned and set as the port section (exhaust valve) of 1st flueway 22a, and the gaseous 
mixture which can contribute to combustion is centralized near the opening of this port section. Thereby, the 
exhaust gas which contributed to combustion and was generated can be incorporated so much in 1st exhaust 
air port 22a rather than 2nd flueway 22b. 

[0079] In addition, as shown in drawing 1 7 , it is good also as centralizing the gaseous mixture which can 
set the location of the piston ball (crevice) C formed in the crestal plane of a piston 209 as the opening 
approach of 1st flueway 22a, and can contribute to combustion near [ said ] the opening. A fuel injection 
valve 212 and the piston ball C constitute the exhaust gas separation means of this invention here. 
[0080] Next, the 3rd operation gestalt of this invention is explained. Drawing 1 8 is the top view showing the 
structure of the engine 301 concerning this operation gestalt. About the same component as the above- 
mentioned engine 1, the same sign as the sign in drawing 2 is attached. With the engine 301, one flueway 
322 per each gas column is formed, and the catalytic converter 324 of the upstream has connected with this 
flueway 322. Moreover, the injection direction of the fuel injection valve 312 which injects a fuel directly 
into a combustion chamber is set up towards one opening (exhaust valve) side of a flueway 322. 
[0081] According to such a configuration, since the gaseous mixture which can contribute to combustion is 
inclined and formed in one of the opening side to a flueway 322, if an exhaust valve opens after combustion, 
the exhaust gas which contributed to combustion and was generated will mainly flow the slash field R of 
drawing. Therefore, since the exhaust gas contributed and generated by combustion can be made to 
concentrate and flow into the specific part of the catalytic converter 324 of the upstream, the exhaust air 
purification effectiveness by the catalyst can be heightened. 

[0082] A fuel injection valve 312 constitutes the exhaust gas separation means of this invention here. In 
addition, since the average air-fuel ratio of Field R serves as SUTOIKI mostly in making a three way 
component catalyst build in the catalytic converter 324 of the upstream, a contamination component can be 
purified efficiently. Moreover, it is good also as maintaining the bias of the exhaust gas which formed the 
separator in the flueway 322, contributed to the combustion in a path, and was generated. 

[Translation done.] 
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#23a, 2 3 b(7)y 7 Zf\t^ *r*L-etxEI 9 (b 

-2) <D:/n^7'^/UPra4, P rb 4 <£> J: 5 fc* 0 > SB 
l<£>SMa#2 3 aOMf^it NOx*h7y7 , t5 

[0 0 6 5] 5»-UT±*fly©*3Bt3W<-# 2 

oxm7umk'rzzk&-e£z> 0 ±*«<o*jK= 

30 2 4[cHte$^ j S\ NOxa««7c«jaE*ifSr 

#ftiB2 2artlCNH3 , H 2 , CO, HC^if^tt 
ttaScMSraaDLT. NOx$:Mt5:H^T^ 
5o S 1 <^»aiK 2 2 a rt^M^^tt, ^(DV— > 

atf. 

[0066] aioii &miiBfomtef$\z&rtzMmfc 

^23a, 2 3b <D#BBS8WSr, »JK£**b#tU$*t 

5ftft^t©co2 a«<oi*miae-fbic#*ss*-c^L 

[0 0 6 7] <£Affif«k *S5PK»lt*d^3tev^ 

#^^f^ HIIO (a) fC^i-^^tC, CO2 ^^COf^ 

50 Pfl^kfi, mil (a) ^/if- ?*Mf8L 
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t5o Strifes «£ 5 I^^OCOz R*«t* 

tf*<D&mvc>*m*7F\sX\i^z>frb, jis i 2 3 

* Srf* < SK l o*«a» 2 2aftl:»9 iitf 

[0 0 6 8] ffiAffHRL >ttfcfe, ^Mltf^ 

#vMfrfrfc:r** 110 (b) tc^i-J:9^ x co 2 jftfi 

(b) ^«t5^i«»a[fiSrfcssa^«FM«i«Fi-So se 

oT, SlO#S#2 3 a Ofls»a*tt;*«W2;< i5C 

[0 0 6 9] #HJ6jgf6-e«\ «#ft#rc>»#3S«£ b 
^e:t\ n^in#2 3aMi2(D 

»«#2 3b(D!J7h*-^ «ttfBl2C/Tt^ 
P77^^Pra5, Prb 5 Jd» 5 <t 5 fcKfi LT, ^ 1 
AT*m2<D&«L#&ti>\zM#\*X^Zt£l^ fSKO 

*2oft«#wy7Mj:n* 

[0 0 7 0] CiX*^ h 2 1 a^^P^® 

SW*. h 2 1 b£>nfiQa$©aj: t> < fcS 

fcfc, ft 2 0*«iR2 2 b^©**^^*t,t 9 fe, 
91 1 2 2 a —0»«^8K**r*# < i"S d 

[0 0 7 1] £ib{£, mi<D$m&2 3 aMS2^ 
g#2 3b(?)!J7h^-y^ 0131:^077^ 
/uPra6, Prb6K?&9 <fc?lcRj£LT, K«|»>&jK 

^fc^T*l w»«#2 3 a Zilkkbiz 
12^#2 3b^y7 h*fc/hS 

[0 0 7 2] H±^t?tt, «»tf>SM&«B<0 5 
3£<o#*»»fc:#LT, ±««^>ftfejBt=^<-^2 4* 
•MlcRRi-SWtrRWLfcj&s, **Mttwtt^FSb 
f> »*Wft±*«©iWlt=>'^--^*rRttT, 
5:Ht'^ 0 Hi 4 #4, -tO-WSr/TLt^D, 1" 
^T^ftiB* 5 1 O0±a«(0«jt3 y^-^ 1 2 4 

^ i 2 4ftfc*5^TfciS£'!)^5 itttft^. Jt 

>v<— * 1 2 4TflE<&#««Blcf4, 
[0 0 7 3] loi^c, #*9iU:J:fttf, JSBS&#BiI 



*r, m»(^XiB 2 2 a ft t S 9 atr 

-?2 4 (*^W*tt«E = >v<— * 1 2 4 CO — *FP) \Cffi 

[0074] *JOt*«-ctt, «^igft^;^S)#^R^ 

m-fZo 01511 *i*»I5xy^yioiw 

20 0«/£«5#fco^-04, H2fcfctt5W*£l^— OflF* 

[0 0 7 5] zL^iS^l 0 1 f4, **W^SN«^^»Ht 
fSfc LTW«B«I»t#2 6 UftT^o^ 111(0 
»l^S20i^IB2 2a, 2 2bt:^M# 
2 6 1 ^Ltiif5^- h^3 2 1 j&Sjfcj£$jft/r^ 
5 0 ^oT, *«^tt:©^h»3 2 1^ 

fo, M9B3 2 6 &iioT«Jlfe;t#2 6 1 KM£ 0 SJ 
&X.#2 6 1*4, j»«(C**LT*rtSnfc#*^^*S 

SB 2 roSNStiiB 2 2b (c^^i"5o 

[0 0 7 6] ft*3, ^x.#2 6 1 (4, ECU 4 1 fab 

{DMrnt^zm^mwiZftZo »i©*«iB2 2ao 
fflf*^c:isi:r^{cR^i-5r t^-e#5o « 

1 0>SN*lii88 2 2 aO^tlCIt ±Stti»JO«fflE=»>^— 
* 2 4&&l?btlX\t^Z> 0 *l&t^»2^gN«aiB2 2 
40 a, 22b v>&ffi& J: «9 T«E*-, Ttt«^ftMfc=» 
^ 2 5*ri>a:R^*ii:3^-e#5. 
[0 0 7 7] **5, ^a6^tt^ 

mx&, P^S#8(4, !)7^3 1^LTR^WA3 
2tC«t 0, »«C#2 3tt, y7^3 3«r*U#««* 
A34ICJ:*), -tix-eWR»*ixS« SN«^f ^ 

«±i:/Tit#«#2 3^ atB«)» 

^#2 6 lfCctStotcPS^H^V^o ZlTl^-fX o 
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[0 0 7 8] H16H **K6»lB*C«S3:^^>'2 0 
1 <O*lfj££;^-r¥®0T*fc5o BtT^o^^^vi 

<9 , j»»c#*UT**Sixfc 10 
SMK^Sr, »2^*«tiil82 2 bJ:Dt>, #10>W* 

h 2 2 a F^fC#S(£® 9 &tf - t ti*~?% Z> 0 
[0 0 7 9] rtlMJO^T, Ml 7^-TJ: 
h y 2 0 9 wlffil:M$ti5 h ^jK!)^ (DQSP) 
COfttS:, -&14>aMttiB2 2 a0>l»q«*!>f£RS 
LT, M:S4t5^tO-Cf5)i^$r, WJIEBBP 

St#2 i 2&tffc°* h^-K^cn 

[0 0 8 0] *«^^»3 0HlfiJgffi^ol/>TR 20 

fi!tMl:o^T(l H2lc*5lt5«F*tra— o«F#*rf* 

ft3K3 2 2^j«StfC*5*), :o**iB3 2 2l: 

««Srt^«»*Hffi*l+i-5«»«4t#3 1 2^RS«" 
*«il»3 2 2*>BBn« o— *tf>fly 

[0 0 8 1] r (D£ o iixtt, 30 

r 8M5li§K3 2 2K*tLT, ^ 

3 2 4 0«pS<D«^(C«SjSfC*#LT±**n 

Kid Jt 6#ftjWba*4r« »S - fc 3ftSt»* 5 0 
[0 0 8 2] «SH-«lt#3 1 2fi, #3&Wa>gN 

¥*&2g«SJtttJ5tf>^ h^^^ttseo-c, «Jfe*»4r«!i* 
&<mti-ZZktfX'£Z> 0 i*««»3 2 2rtK 

[mi] M^ts^t^P 1 ^! 
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[12] *mw<Dmi<oMMitm\cmzftmm®<om!& 

[0 3] l^±rt*«ia^***o5pffi|g 

[0 4] ««*ai«/>-^^7o-f^-F 
[15] l^<^»ftS^-f^7D-ft- 
h 

[me] ^#<7>y :7 h#-^o-#d£^-f0 
[0 7] Sl«l^l^*tSMEt««itrtw 
co 2 »a<&#*ffir6j«r**-f-El 
[is] rtw^jfta^iBtts^feftastLS^^* 

oco 2 mm, CO««2ltt52a*Jt©i*IB*{fc*r*i-BI 
[HI 9] J»«^*#Lfc*«^^^ffi«ifc<D««*ft^ 

^0 

[bio] coz *s^<oi«h^^jcisi:7c^<ws 

ft £^1-0 

[Bin M#niflr^is h/^Mc«w 

£^i~0 

[012] »«#©y7h*-^ns©«^tB 

[013] »^#(7) y 7 h ^7 — ^coffeoW4r^i-0 
[0 14] I*fi4J:ilMI©lliK3^-^0-««:* 
i-0 

[0 15] **MO»2^>lllte«ffi^«SrtJR«illO« 

[0 16] ^n<0»3(D%t£»1(B^6rtJISaiH(OW 
^t^M^i-¥®0 
[0 17] [^±rt^^^t: 0 ^ hyWSr^til 

[018] ««no«4o«t»icff5niMoi 

8— jft«# 

1 o--- tr* h> 
1 2 

1 3- 
2 

2 2 
2 3 

2 5-T««<0*jBt= * 

3 1 ■••■ajww«»T*^^— * 

4 1 •••m^ftj^-s/ h 

2 6 1 •••«»«*;*.# 
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F 9 J* (#%) 3G023 AA04 AA05 AB03 AC05 AD02 
AD06 AD29 AE05 AG01 AG02 
3G084 AA04 BA15 BA19 BA23 BA24 
CA01 CA02 DA 10 FA07 FA20 
FA28 FA29 FA32 FA33 FA38 
3G091 AA12 AA17 AA24 AB03 AB05 
AB06 BA03 BAH BA15 BA19 
BA32 BA33 CA12 CA13 CA17 
CA18 CA19 CB02 CB03 CB07 
CB08 DA01 DA02 DB10 EA01 
EA03 EA05 EA07 EA16 EA31 
EA34 FA02 FA04 FB02 FB10 
FB11 FBI 2 FC02 FC04 FC07 
GA06 HA08 HA36 HA37 
3G092 AA01 AA06 AA09 AA10 AAll 
CB02 DA01 DA02 DA07 DA11 
DA14 DC12 DC 14 EA03 EA04 
EA05 EA06 EA07 EA14 GA01 
GA02 HA012 HEOlZ HE03Z 
HE06X HE08Z HF08Z 
3G301 HA01 HA04 HA09 HA16 HA17 
HA19 JA25 JA26 KA01 KA05 
KA06 LA01 LA07 LB04 MA 18 
NE11 NE12 NE13 NE14 NE15 
PA01Z PE01Z PE03Z PE06Z 
PE08Z PF03Z 



